A phospholipase D-like mechanism in pancreatic islet cells: stimulation by calcium ionophore, phorbol ester and sodium fluoride.
In neonatal rat islet cells prelabelled with [14C-methyl] choline, the phorbol ester 12-O-tetradecanoylphorbol-13-acetate rapidly activated a phospholipase D-like mechanism as suggested by the accumulation in cells and medium of choline (but not of phosphorylcholine or glycerophosphorylcholine, markers for phospholipase C and phospholipase A2 action on phosphatidylcholine). This finding was confirmed by a rise in phosphatidic acid (but not diglyceride or arachidonic acid) in fatty acid-labelled cells. Phospholipase D was also activated by ionomycin or sodium fluoride; however, this was accompanied by parallel increases in diglyceride, monoacylglycerol and arachidonic acid in the absence of phosphorylcholine generation, suggesting that these agents also activated a phospholipase C-diglyceride lipase pathway acting on non-choline-containing phosphoglycerides (presumably phosphoinositides). In conjunction with our recent demonstration of insulinotropic effects of phosphatidic acid (M. Dunlop and R. Larkins, Diabetes, in press), our findings suggest for the first time a possible role for phospholipase D activation in the stimulation of insulin release and may imply a novel site of action for phorbol esters in the regulation of exocytosis.